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Somatic cell nuclear transfer (SCNT) has been envisioned as an approach to generate
patient-matched embryonic stem cells (ESCs) that can be used for cell therapies. Until
now, only rodent and monkey ESCs have been derived using SCNT. However, SCNT
techniques developed for other animals were not successful in generating human
ESCs. Tachibana et al. present a study demonstrating that SCNT adapted for human
eggs allows efficient derivation of human ESCs from skin fibroblasts.
Glycolysis—It’s All About IFN
PAGE 1239
A switch from oxidative phosphorylation to aerobic glycolysis is a hallmark of T cell
activation. Why T cells engage in this seemingly less efficient metabolism when ener-
getic demands are greatest remains unclear. Chang et al. show that T cells do notrequire glycolysis for proliferation but instead for production of the IFN-g cytokine. When not engaged in glycolysis, the
enzyme GAPDH binds the 30 UTR of the IFN-gmRNA, dampening translation. Thus, glycolysis acts as a signaling mechanism
that controls cellular function.
Discriminate Destruction in Axon Guidance
PAGE 1252
Local translation in growth cones is thought to influence axonguidance.Colak et al. find that nonsense-mediatedmRNAdecay
(NMD) in axonal growth cones regulates local translation by inducing degradation of specific transcripts. NMDcontrols the tra-
jectoryof spinal cordcommissural neuronsduringmidlinecrossingby regulating theamountof theguidance receptorRobo3.2.
Angel and Devil Whisper to 53BP1
PAGE 1266
53BP1 is a DNA repair protein that has both productive and pathological roles. In B cells, 53BP1 favors nonhomologous end-
joining to promote class-switch recombination, whereas in BRCA1-deficient cells, it inhibits homologous recombination and
thus promotes genome instability. Callen et al. now show that these activities involve different cofactors—RIF1 in B cells and
PTIP in BRCA1-deficient cells—raising the possibility of targeting the mutagenic function of 53BP1 without disrupting its
essential function in B cells.
Genome Organization Is a TAD Hierarchical
PAGE 1281
Topologically associating domains (TADs) are megabase-sized conserved genomic compartments that occur within tran-
scriptionally active euchromatic regions. Using the chromosome conformation capture carbon copy approach, Phillips-
Cremins et al. now show that chromatin within TADs is organized in a hierarchy of 3D contacts mediated by different
combinations of architectural proteins. During the differentiation of embryonic stem cells into neural progenitor cells, these
proteins play distinct roles in TAD reorganization.
Linear Ubiquitin Puts Its Own Head on the Block
PAGE 1312
Keusekotten et al. identify a human deubiquitinase, Fam105B/OTULIN, which is exquisitely specific for linear ubiquitin chains.
Structural studies reveal a mechanism of substrate-assisted catalysis in which ubiq-
uitin complements the active site of the deubiquitinase. OTULIN is therefore the
deubiquitinase that counteracts the recently identified linear ubiquitin chain assembly
complex signaling pathway and acts as a regulator of cytokine responses.
Seven Hundred New Neurons a Day!
PAGE 1219
Although the birth of new neurons has been established in rodent brains, the degree of
adult neurogenesis in humans has been controversial. The birth of individual cells can
be dated by measuring the concentration of nuclear-bomb-test-derived 14C in
genomic DNA. Applying this carbon dating approach to the hippocampus, Spalding
et al. quantitate the extent of adult neurogenesis in humans and show that neurons
are continuously added throughout adulthood—up to 700 each day—implicating
neurogenesis in human cognitive plasticity.Cell 153, June 6, 2013 ª2013 Elsevier Inc. 1169
Sizzled Sizes Up Embryos
PAGE 1296
Xenopus embryos have a very robust dorsoventral (DV) patterning system that can
withstand extreme perturbations such as bisection. Using experimental data and
mathematical modeling, Inomata et al. show that this robustness depends on a feed-
back system in which Sizzled, whose expression is suppressed by the organizer
signal Chordin, stabilizes Chordin by blocking its degradation. Most importantly,
Sizzled accumulation is coupled to embryo size, thus providing a mechanism for
scaling the DV gradient to fit embryos with very different sizes.
Hypoxia Unleashed
PAGE 1327
Hypoxia-inducible factors (HIFs) activate multiple genes to help cells survive low-ox-
ygen conditions. Galbraith et al. now find that HIF1A targets are transcriptionallyactive even during normoxia but harbor paused polymerases. During hypoxia, an interaction between HIF1A and the kinase
CDK8, a component of the Mediator complex, leads to release of RNAPII and restoration of elongation, defining a critical role
for this complex in the stress response.
Conformation Captured during Encapsulation
PAGE 1354
The first step in protein folding by the GroEL/ES chaperone involves encapsulation of nonnative (not-yet folded) proteins. This
transient step has been difficult to isolate and study. NowChen et al. report the cryo-EM structure of a protein folding interme-
diate during encapsulation byGroEL-ES. Protein enclosure involves an intermediate conformation of theGroEL/EScomplex in
which the 7-fold symmetry of the ring is broken and the flexible GroEL C-terminal tails bind the nonnative folding intermediate.
Chaperones Call Long Distance
PAGE 1366
A fundamental challenge for multicellular species is to maintain proteostasis across different cell types. van Oosten-Hawle
et al. show that protein-folding stress that occurs in one tissue of C. elegans impacts the proteostasis capacity of other tis-
sues. This occurs through transcellular regulation of chaperone expression, which is mediated by a FoxA transcription factor
and allows for coordinated proteostasis across the organism.
Antibody Uncowed by Cysteine
PAGE 1379
Wang et al. report that a class of bovine antibodies with ultralong CDR H3s contain diverse disulfide-bonded ‘‘knobs’’ that
extend far from the typical antibody surface on a b ribbon ‘‘stalk’’. They further identify a cysteine-based mutational mecha-
nism to create protein diversity at the tertiary fold level to achieve structural diversity. These antibodies could have evolved to
fight unique infections encountered by cows and may be useful for future medical or research purposes.
CRYstal Structures? About Time
PAGE 1394
Drosophila cryptochrome (dCRY) is a circadian blue-light photoreceptor, whereas mammalian cryptochromes (mCRY) act as
light-independent transcriptional repressors in the circadian clock. Czarna et al. report crystal structures of both dCRY and
mCRY1—the first structure of a mammalian cryptrochrome. The structures provide
insight into the phototransduction mechanism of dCRY and into mCRY interactions
with other clock components, thus enhancing our understanding of these core clock
components.
Velcro at Telomere Ends
PAGE 1340
Rap1 binds TG1-3 DNA repeats at yeast telomeres and, together with Rif1 and Rif2,
forms a cap that protects telomere ends. A structural and biochemical analysis now
shows why this cap forms only when multiple TG1-3 repeats are present. Shi et al.
find that Rif1 and Rif2 have tetramerization and polymerization capabilities that, in
conjunction with long-range Rap1-binding modules, create a higher-order architec-
ture interlinking telomeric Rap1 units. This molecular Velcro stabilizes Rap1 only on
telomeric arrays, ensuring telomere homeostasis.Cell 153, June 6, 2013 ª2013 Elsevier Inc. 1171
